Modulation by sex steroids of brain opioid receptors: implications for the control of gonadotropins and prolactin secretion.
Several experiments have been performed in order to analyze whether physiological or experimental changes of the endocrine environment might modify the binding characteristics of brain mu and kappa opioid receptors in the brain of the female and male rat. (a) In a first series of experiments, it has been observed that in the whole brain of regularly cycling female rats the number of mu receptors shows variation during the different phases of the estrous cycle. In particular a significant increase of the number of mu receptors has been observed in the morning of proestrus and in the afternoon of estrus. (b) In a second series of experiments, it has been shown that the administration of estrogens brings about a significant increase in the number of mu receptors in the hippocampus and in the thalamus of ovariectomized rats, while the administration of a regime including estrogen and progesterone induces a significant decrease of the number of mu receptors in the hypothalamus and in the corpus striatum. These data seem to indicate that hypothalamic mu receptors may be involved in the positive but not in the negative feedback control of LH secretion. (c) In a third series of experiments, it has been found that the number of mu receptors in the whole brain of 15- and 22-month-old male rats and in the hypothalamus of 22-month-old male rats is significantly lower than in the same tissues of young animals; moreover, the administration to old animals of testosterone does not modify the number of hypothalamic mu opioid receptors, indicating that the decline of brain mu receptors in old animals is not the consequence of the physiological decline of testosterone secretion but probably represents an autonomous phenomenon. (d) In a fourth series of experiments, it was shown that, in young male rats, the concentration of kappa receptors is extremely variable in different regions of the brain. The highest concentrations have been found in the hypothalamus and in the striatum; also in the mesencephalon and in the amygdala kappa receptors are present in rather elevated quantities; lower concentrations have been found in the thalamus, the frontal poles, the hippocampus and in the anterior and posterior cerebral cortex. These experiments have shown in addition that the process of aging induces an increase of the number of kappa receptors in the amygdala and in the thalamus; no age-linked modifications were observed in the other structures examined.(ABSTRACT TRUNCATED AT 400 WORDS)